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(54) SEMICONDUCTOR DEVICE AND MANUFACTURE THEREOF 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a 
semiconductor device package, having a reduced 
mounting area, small in size, and freed of troubles 
caused by the attachment of solder at mounting. 
SOLUTION: An island 13 and leads 14 are formed on 
the surface of a first insulating board 1 1 a and connected 
electrically to outer electrodes 19 and 20 via through- 
holes 17 and 18 and cutouts 21 respectively. A 
semiconductor chip 12 is mounted on the island 13 and 
bonded to the leads 14 with a wire. The semiconductor 
chip 12 is covered with a resin layer 24, and the 
peripheral edge faces 26 and 27 of the fii^t and the 
second insulating board, 11a and 11b, and made to be 
flush with the peripheral edge face 25 of the resin layer 
24 by dicing so as to be a continuous same plane. Gold plating layers provided to the Island 
13 and the leads 14 are made to retreat from around the peripheral edge face 26. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] About a semiconductor device, especially this invention reduces a package 
appearance and relates to the semiconductor device which can reduce a component-side product. 
[0002] 

[Description of the Prior Art] The transfer mold by metal mold and resin impregnation is used 
abundantly at the technique of the packaging in manufacture of a semiconductor device. The leadframe 
is used for this transfer mold technique, and two or more semiconductor devices by one leadframe will 
be manufactured to coincidence. 

[0003] Drawing 6 (A) is drawing showing a transfer mold process. The closure of a semiconductor chip 
1 is performed by fixing a semiconductor chip 1 to a leadframe 2 with die bond and wire bond, installing 
a leadframe 2 in the interior of the cavity 4 formed with the vertical metal mold 3 A and 3B, and pouring 
in an epoxy resin into a cavity 4. A leadframe 2 is cut for every semiconductor chip after such a transfer 
mold process, and the semiconductor device according to individual is manufactured. 
[0004] Drawing 6 (B) is drawing showing the semiconductor device manufactured by the transfer mold. 
Fixing mounting of the semiconductor chip 1 with which components, such as a transistor, were formed 
is carried out by the wax material 6, such as solder, on an island 5, the electrode pad of a semiconductor 
chip 1 and lead 7 are connected with a wire 8, it is covered with the resin 9 by which the circumference 
part of a semiconductor chip 1 agreed in the configuration of the above-mentioned cavity, and a part for 
the point of lead 7 is drawn by the exterior of resin 9. 
[0005] 

[Problem(s) to be Solved by the Invention] With the package using a conventional leadframe and a 
conventional transfer mold, since the lead terminal for external connection is made to project from resin, 
the distance to the point of a lead terminal must be taken into consideration as a component-side 
product, and there is a fault that the component-side product becomes large far from the dimension of 
resin. 

[0006] Therefore, the technique of making a dimension and a component-side product almost equal by 
using a solder bump etc. for an external connection lead, the approach of carrying out direct die bond of 
the bare chip on a mounting substrate, etc, are proposed. 

[0007] The applicant for this patent proposed tiie semiconductor device which reduced the component- 
side product sharply to Japanese Patent Application No. No. 262160 [ nine to ] by using an insulating 
substrate and a dicing technique to such a proposition. 

[0008] This equipment forms the island section 52 and the lead section 53 in the 1st insulating substrate 
5 1 with an electric conduction pattern with reference to drawing 7 . Carry out wire bond and the external 
electrode 56 is formed in the rear face of the 2nd insulating substrate 55. a semiconductor chip 54 - die 
bond ~ Furthermore, the notching 57 which performed electric conduction plating is formed in four 
comers of the 2nd insulating substrate 55, it connects with the external electrode 56, and this external 
electrode 56, the island section 52, and the lead section 53 are electrically connected by the middle 
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conductor pattern 58 and a middle through hole 59. The dimension of a package is not decided by the 
cavity of metal mold, but is formed by cutting by dicing with resin 60 around a semiconductor chip 54. 
When this is mounted, a mounting substrate is pasted with solder by using as an electrode the external 
electrode 56 formed in the 2nd insulating-substrate 55 rear face witii the electric conduction deposit 
exposed to notching 57 inside. Since a lead terminal does not project, this structure can reduce a 
component-side product sharply. In addition, drawing 7 (B) is BB line sectional view of drawing 7 (A). 
[0009] However, with this structure, it becomes resin 60 and the structure which the end face of the 
electric conduction pattern of the island section 52 and the lead section 53 exposed to the boundary part 
of the 1st insulating substrate 5 1 . As for the gold (Au) used for an electric conduction pattern, the thing 
with solder for which it is smeared, solder will be adsorbed if the solder for mounting reaches the end 
face of said electric conduction pattern, since the sex is very high, solder trespasses upon the boundary 
of the 1st insulating substrate 51 and resin 60, and poor peeling is produced became clear. 
[0010] 

[Means for Solving the Problem] This invention is accomplished in view of each situation mentioned 
above, two or more semiconductor chips are carried on the substrate which stuck and formed two or 
more insulating substrates in the 1st, a semiconductor chip is closed in a resin layer, and the 
semiconductor device which can reduce the dimension and component-side product of equipment for 
resin and an insulating substrate sharply dicing and by cutting is offered so that a semiconductor chip 
may be surrounded. 

[00 11] It prevents and has that a conductor pattern exposes to a periphery end face the conductor pattern 
formed in the front face of the 1st insulating substrate by making it retreat inside from the periphery end 
face of the 1st insulating substrate in the 2nd, and the solder at the time of mounting prevents the 
accident adsorbed between a resin layer and the 1st insulating substrate. 
[0012] 

[Embodiment of the Invention] The gestalt of the operation of this invention to the following is 
explained to a detail. 

[0013] The (A) top view in which drawing 1 shows the semiconductor device of this invention, (B) AA 
line sectional view, and drawing 2 (A) are the perspective views showing the semiconductor device of 
this invention. This semiconductor device is carried on the 1st and the 2nd insulating substrate 11a and 
1 lb which consist of a ceramic whose board thickness is 150-250micro respectively, glass epoxy, etc., 
and the 1st insulating substrate 1 1, and it has the semiconductor chip 12 in which the transistor 
component etc. was formed. 

[0014] The island section 13 and the lead section 14 are formed in the front face of 1st insulating- 
substrate 1 la of the gold plate layer, and bipolar electrodes 15 and 16 are formed also in the rear face of 
1st insulating-substrate 1 la of the gold plate layer. Bipolar electrodes 15 and 16 have the pattern 
equivalent to the pattern of the island section 13 and the lead section 14. Through holes 17 and 18 are 
established in the 1st insulating-substrate 1 la of the island section 13 and the lead section 14, the 
interior of these through holes 17 and 18 is laid underground with electrical conducting materials, such 
as a tungsten and Ag-Pd, and the island section 13, the bipolar electrode 15, and the lead section 14 and 
a bipolar electrode 16 are respectively connected electrically by this. 

[0015] The external electrodes 19 and 20 are formed in the rear face of 2nd insulating-substrate 1 lb with 
the electric conduction pattern, and these external electrodes 19 and 20 have extended even near the 
termination of 2nd insulating-substrate 1 lb. The notching section 21 equivalent to the quadrant of a 
cylindrical shape is formed in four corners of 2nd insulating-substrate 1 lb, an electric conduction 
pattern is formed also in the inner skin of this notching section 21, and the external electrodes 19 and 20 
and bipolar electrodes 15 and 16 are connected electrically. The external electrodes 19 and 20 which 
carry out considerable to a result and the base collector emitter of a transistor respectively are formed. 
[0016] And the semiconductor chip 12 has fixed with the adhesives 22, such as a silver paste metallurgy 
silicon eutectic, in the island section 13, and wirebonding of the bonding pad and the lead section 14 
which were formed in semiconductor chip 12 front face is carried out with the wire 23. The resin layer 
24 of an epoxy system is formed on 1st insulating-substrate 1 la, this is closed and the package of an 
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abbreviation rectangular parallelepiped is fonned so that these semiconductor chips 12 and wires 23 may 
be covered. 

[0017] An inferior surface of tongue is constituted by the resin layer 24, and, as for the appearance of a 
package, the rear face of 2nd insulating-substrate 1 lb and four side faces are respectively constituted for 
a top face by the periphery end faces 25, 26, and 27 of the resin layer 24, the 1st, and the 2nd insulating 
substrate 1 la and 1 lb. The periphery end face 25 of the resin layer 24, and the 1st and the periphery end 
faces 26 and 27 of the 2nd insulating substrate 11a and 1 lb have constituted the same continuous 
horizontal plane. 

[0018] And the gold plate layer of the island section 13 and the lead section 14 formed in the front face 
of 1st insulating-substrate 1 la is not given to the periphery end face 26 of 1st insulating-substrate 1 la, 
but the perimeter of 1st insulating-substrate 1 la is covered, and only distance (30-70micro) is retreating 
from the edge. 30-70micro, and the about [ depth lOOmicro ] slot 28 are formed in the part which 
retreated for width of face so that the perimeter of a semiconductor chip 12 may be surrounded along 
with the periphery end face 26 of 1st insulating-substrate 1 la. 

[0019] Drawing 2 (B) is the sectional view showing the condition of having mounted this equipment. In 
the printed circuit 30 for network formation formed on the mounting substrate 29, location ****** of 
the external electrodes 19 and 20 of equipment is carried out, and equipment fixes with solder. With 
surface tension, solder rises at the edge and forms the solder fillet 3 1 . 

[0020] If it is the semiconductor device of this invention, since the inside of the notching section 21 is 
covered with electric conduction patterns, such as a gold plate layer, the solder fillet 3 1 can be heaped 
up greatly. Since these gold plate layers are not exposed to the boundary of the resin layer 24 and 1st 
insulating-substrate 1 la by having retreated the island section 13 and the lead section 14 at this time, the 
solder of the solder fillet 3 1 is not absorbed. Therefore, the accident on which the resin layer 24 
exfoliates is avoidable. Moreover, since the faying surface product of 1st insulating-substrate 1 la and 
the resin layer 24 increases by having formed the slot 28, both bond strength can be increased. 
[0021] The semiconductor device explained above can be obtained by the following approaches. 
[0022] 1st process: - drawing 3 (A) - the large-sized substrate 32 which is equivalent to a part for 
equipment plurality first of all 3 ** is prepared. This substrate 32 sticks the 1st and the 2nd insulating 
substrate 11a and 1 lb. The pattem corresponding to an island 13 and the lead section 14 is drawn by the 
front face of 1st insulating-substrate 1 la by the ctenidium-like continuation pattem by the gold plate 
layer. The gold plate layer corresponding to the external electrodes 19 and 20 is formed by the same 
continuation pattern also as the rear face of 2nd insulating-substrate 1 lb. The through holes 17 and 18 
for taking the external electrodes 19 and 20 and electrical installation are established in the 1st 
insulating-substrate 1 la of an island 13 and the lead section 14. In this phase, the island section 13 and 
the lead section 14 are continuous patterns which have not been separated. 
[0023] In this drawing, the field surrounded with the dicing line 33 will be behind started as one 
semiconductor device. And the through hole 34 equivalent to notching 21 is established in the 2nd 
insulating-substrate 1 lb of the part where the dicing line 33 crosses. 

[0024] it is alike, the substrate 32 of this condition is received, die bond of many semiconductor chips 
12 is carried out, and the bonding pad and the lead section 14 which were formed on the chip are 
connected by the bonding wire 23. 
[0025] The 2nd process: Drawing 3 (B) 

By using the dicing line 33 as a center line, width of face 50-80micro and the slot 28 with a depth of 
about lOOmicro are formed so that this may be met. A slot 28 is formed by carrying out the dicing of the 
1st insulating-substrate 1 la front face with a gold plate layer using a dicing blade. Thereby, while 
forming a slot 28, the island section 13 and the lead section 14 can be retreated from the dicing line 33, 
[0026] The 3rd process: Drawing 4 (A) 

The resin layer 24 is formed by technique, such as potting, on 1st insulating-substrate 11a. The resin 
layer 24 does not cover a semiconductor chip 12 according to an individual, and covers two or more 
semiconductor chips 12 with continuous resin collectively. For example, when 50 semiconductor chips 
12 are carried in one substrate 32, all 50 chips are covered collectively. 
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[0027] The 4th process: Drawing 4 (B) 

With the dicing blade 35, the resin layer 24, the 1st, and the 2nd insulating substrate 11a and 1 lb are cut 
to coincidence along the dicing line 33, and it separates into each semiconductor device. At this process, 
the dicing blade with board thickness narrower than the width of face of a slot 28 is used, it left tiie slot 
28 to the periphery end face 26 of 1st insulating-substrate 1 la by this, and the structure which the gold 
plate layer of the island section 13 and the lead section 14 does not expose to the periphery end face 25 
of the resin layer 24 has been acquired. Moreover, the through hole 34 established in a part for the 
intersection of the dicing line 33 is quadrisected by dicing, and forms the notching section 21. 
Furthermore, those cutting planes (periphery end faces 25, 26, and 27) consist of same flat surfaces by 
constituting four side faces of a package by dicing. 

[0028] The semiconductor device manufactured by the above approach has the following merits. 
[0029] The resin ingredient made useless compared with the case where packaging is carried out 
separately since packaging of many components is collectively carried out by resin can be lessened, and 
it is **. It leads to reduction of the cost of materials. 

[0030] The alignment accuracy of dicing equipment has about plus minus lOmicro and a high precision 
to the alignment precision of mold metal mold and a leadframe being about plus minus 50micro. 
Therefore, if a resin appearance is formed by dicing, thickness from the island section 13 to the cutting 
plane of resin 21 can be made thin, the small package of a dimension can be obtained more, and also if it 
compares with the same dimension, the area of the island section 13 is increased and the semiconductor 
chip 12 which can be carried can be enlarged. 

[003 1] In addition, in case it replaces with a means to form a slot 28 by dicing and the pattern of the 
island section 13 and the lead section 14 is formed, structure with the same said of forming by the 
pattem beforehand retreated from the dicing line 26 can be acquired. 

[0032] Furthermore, as shown in drawing 5 , it is also possible by forming slot 28a in formation and the 
coincidence target of a slot 28 also at the null part between the island section 13 and the lead section 14 
to improve adhesion reinforcement with resin further. 

[0033] With this operation gestalt, although the transistor was formed in the semiconductor chip 12, if it 
is the device of a vertical mold or a horizontal type with comparatively little calorific value, even if it is 
the semiconductor chip in which devices, such as not only this but power metal-oxide semiconductor 
field effect transistor, IGBT, HBT, etc., were formed, it is not necessary to explain that application is 
possible for this invention. 
[0034] 

[Effect of the Invention] As explained above, according to this invention, it has the advantage which can 
offer the package structure which can be further miniaturized rather than the semiconductor device using 
a leadframe. Since it is the structure where a lead terminal does not project, at this time, the occupancy 
area when mounting is reduced and high density assembly can be realized. 

[0035] Furthermore, it is made to the structure where the solder fillet 3 1 rises easily by the notching 
section 21. Since it considered as the configuration which a gold plate layer does not expose to the 
boundary part of 1st insulating-substrate 1 la and the resin layer 24 at this time, the solder at the time of 
mounting can avoid contact and the accident on which it absorbs and the resin layer 24 exfoliates into a 
boundary part. 

[0036] In addition, the adhesion force of 1st insulating-substrate 11a and the resin layer 24 can be 
increased by forming a slot 28 in the periphery part of 1st insulating-substrate 11a, and also retreat of a 
gold plate layer and formation of a slot 28 can be carried out instantaneous by forming a slot 28 by 
dicing. It can ******^ 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



TECHNICAL FIELD 



[Field of the Invention] About a semiconductor device, especially this invention reduces a package 
appearance and relates to the semiconductor device which can reduce a component-side product. 
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PRIOR ART 



[Description of the Prior Art] The transfer mold by metal mold and resin impregnation is used 
abundantly at the technique of the packaging in manufacture of a semiconductor device. The leadframe 
is used for this transfer mold technique, and two or more semiconductor devices by one leadframe will 
be manufactured to coincidence. 

[0003] Drawing 6 (A) is drawing showing a transfer mold process. The closure of a semiconductor chip 
1 is performed by fixing a semiconductor chip 1 to a leadframe 2 with die bond and wire bond, installing 
a leadframe 2 in the interior of the cavity 4 formed with the vertical metal mold 3 A and 3B, and pouring 
in an epoxy resin into a cavity 4. A leadframe 2 is cut for every semiconductor chip after such a transfer 
mold process, and the semiconductor device according to individual is manufactured. 
[0004] Drawing 6 (B) is drawing showing the semiconductor device manufactured by the transfer mold. 
Fixing mounting of the semiconductor chip 1 with which components, such as a transistor, were formed 
is carried out by the wax material 6, such as solder, on an island 5, the electrode pad of a semiconductor 
chip 1 and lead 7 are connected with a wire 8, it is covered with the resin 9 by which the circumference 
part of a semiconductor chip 1 agreed in the configuration of the above-mentioned cavity, and a part for 
the point of lead 7 is drawn by the exterior of resin 9. 
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EFFECT OF THE INVENTION 

[Effect of the Invention] As explained above, according to this invention, it has the advantage which can 
offer the package structure which can be further miniaturized rather than the semiconductor device using 
a leadframe. Since it is the structure where a lead terminal does not project, at this time, the occupancy 
area when mounting is reduced and high density assembly can be realized. 

[0035] Furthermore, it is made to the structure where the solder fillet 3 1 rises easily by the notching 
section 21 , Since it considered as the configuration which a gold plate layer does not expose to the 
boundary part of 1st insulating-substrate 1 la and the resin layer 24 at this time, the solder at the time of 
mounting can avoid contact and the accident on which it absorbs and the resin layer 24 exfoliates into a 
boundary part. 

[0036] In addition, the adhesion force of 1st insulating-substrate 11a and the resin layer 24 can be 
increased by forming a slot 28 in the periphery part of 1st insulating-substrate 11a, and also retreat of a 
gold plate layer and formation of a slot 28 can be carried out instantaneous by forming a slot 28 by 
dicing. It can 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] With the package using a conventional leadframe and a 
conventional transfer mold, since the lead terminal for external connection is made to project from resin, 
the distance to the point of a lead terminal must be taken into consideration as a component-side 
product, and there is a fault that the component-side product becomes large far from the dimension of 
resin. 

[0006] Therefore, the technique of making a dimension and a component-side product almost equal by 
using a solder bump etc. for an external connection lead, the approach of carrying out direct die bond of 
the bare chip on a mounting substrate, etc. are proposed. 

[0007] The applicant for this patent proposed the semiconductor device which reduced the component- 
side product sharply to Japanese Patent Application No. No. 262160 [ nine to ] by using an insulating 
substrate and a dicing technique to such a proposition. 

[0008] This equipment forms the island section 52 and the lead section 53 in the 1st insulating substrate 
5 1 with an electric conduction pattern with reference to drawing 7 . Carry out wire bond and the external 
electrode 56 is formed in the rear face of the 2nd insulating substrate 55. a semiconductor chip 54 ~ die 
bond - Furthermore, the notching 57 which performed electric conduction plating is formed in four 
comers of the 2nd insulating substrate 55, it connects with the extemal electrode 56, and this extemal 
electrode 56, the island section 52, and the lead section 53 are electrically connected by the middle 
conductor pattern 58 and a middle through hole 59. The dimension of a package is not decided by the 
cavity of metal mold, but is formed by cutting by dicing with resin 60 around a semiconductor chip 54. 
When this is mounted, a mounting substrate is pasted with solder by using as an electrode the extemal 
electrode 56 formed in the 2nd insulating-substrate 55 rear face with the electric conduction deposit 
exposed to notching 57 inside. Since a lead terminal does not project, this structure can reduce a 
component-side product sharply. In addition, drawing 7 (B) is BB line sectional view of drawing 7 (A), 
[0009] However, with this structure, it becomes resin 60 and the structure which the end face of the 
electric conduction pattern of the island section 52 and the lead section 53 exposed to the boundary part 
of the 1st insulating substrate 5 1 . As for the gold (Au) used for an electric conduction pattern, the thing 
with solder for which it is smeared, solder will be adsorbed if the solder for mounting reaches the end 
face of said electric conduction pattern, since the sex is very high, solder trespasses upon the boundary 
of the 1st insulating substrate 51 and resin 60, and poor peeling is produced became clear. 
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MEANS 



[Means for Solving the Problem] This invention is accomplished in view of each situation mentioned 
above, two or more semiconductor chips are carried on the substrate which stuck and formed two or 
more insulating substrates in the 1st, a semiconductor chip is closed in a resin layer, and the 
semiconductor device which can reduce the dimension and component-side product of equipment for 
resin and an insulating substrate sharply dicing and by cutting is offered so that a semiconductor chip 
may be surrounded. 

[001 1] It prevents and has that a conductor pattern exposes to a periphery end face the conductor pattern 
formed in the front face of the 1st insulating substrate by making it retreat inside from the periphery end 
face of the 1 st insulating substrate in the 2nd, and the solder at the time of mounting prevents the 
accident adsorbed between a resin layer and the 1st insulating substrate. 
[0012] 

[Embodiment of the Invention] The gestalt of the operation of this invention to the following is 
explained to a detail. 

[0013] The (A) top view in which drawing 1 shows the semiconductor device of this invention, (B) AA 
line sectional view, and drawing 2 (A) are the perspective views showing the semiconductor device of 
this invention. This semiconductor device is carried on the 1st and the 2nd insulating substrate 11a and 
1 lb which consist of a ceramic whose board thickness is 150-250micro respectively, glass epoxy, etc., 
and the 1st insulating substrate 1 1, and it has the semiconductor chip 12 in which the transistor 
component etc. was formed. 

[0014] The island section 13 and the lead section 14 are formed in the front face of 1st insulating- 
substrate 11a of the gold plate layer, and bipolar electrodes 15 and 16 are formed also in the rear face of 
1st insulating-substrate 1 la of the gold plate layer. Bipolar electrodes 15 and 16 have the pattern 
equivalent to the pattern of the island section 13 and the lead section 14. Through holes 17 and 18 are 
established in the 1st insulating-substrate 1 la of the island section 13 and the lead section 14, the 
interior of these through holes 17 and 18 is laid underground with electrical conducting materials, such 
as a tungsten and Ag-Pd, and the island section 13, the bipolar electrode 15, and the lead section 14 and 
a bipolar electrode 16 are respectively connected electrically by this. 

[0015] The external electrodes 19 and 20 are formed m the rear face of 2nd insulating-substrate 1 lb with 
the electric conduction pattern, and these external electrodes 19 and 20 have extended even near the 
termination of 2nd insulating-substrate lib. The notching section 21 equivalent to the quadrant of a 
cylindrical shape is formed in four corners of 2nd insulating-substrate 1 lb, an electric conduction 
pattern is formed also in the inner skin of this notching section 21, and the external electrodes 19 and 20 
and bipolar electrodes 15 and 16 are connected electrically. The external electrodes 19 and 20 which 
carry out considerable to a result and the base collector emitter of a transistor respectively are formed. 
[0016] And the semiconductor chip 12 has fixed with the adhesives 22, such as a silver paste metallurgy 
silicon eutectic, in the island section 13, and wirebonding of the bonding pad and the lead section 14 
which were formed in semiconductor chip 12 front face is carried out with the wire 23. The resin layer 
24 of an epoxy system is formed on 1st insulating-substrate 1 la, this is closed and the package of an 
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abbreviation rectangular parallelepiped is formed so that these semiconductor chips 12 and wires 23 may 
be covered. 

[0017] An inferior surface of tongue is constituted by the resin layer 24, and, as for the appearance of a 
package, the rear face of 2nd insulating- substrate 1 lb and four side faces are respectively constituted for 
a top face by the periphery end faces 25, 26, and 27 of the resin layer 24, the 1st, and the 2nd insulating 
substrate 1 la and 1 lb. The periphery end face 25 of the resin layer 24, and the 1st and the periphery end 
faces 26 and 27 of the 2nd insulating substrate 1 la and 1 lb have constituted the same continuous 
horizontal plane. 

[0018] And the gold plate layer of the island section 13 and the lead section 14 formed in the front face 
of 1st insulating-substrate 1 la is not given to the periphery end face 26 of 1st insulating-substrate 1 la, 
but the perimeter of 1st insulating-substrate 1 la is covered, and only distance (30-70micro) is retreating 
from the edge. 30-70micro, and the about [ depth lOOmicro ] slot 28 are formed in the part which 
retreated for width of face so that the perimeter of a semiconductor chip 12 may be surrounded along 
with the periphery end face 26 of 1st insulating-substrate 1 la. 

[0019] Drawing 2 (B) is the sectional view showing the condition of having mounted this equipment. In 
the printed circuit 30 for network formation formed on the mounting substrate 29, location ****** of 
the external electrodes 19 and 20 of equipment is carried out, and equipment fixes with solder. With 
surface tension, solder rises at the edge and forms the solder fillet 31. 

[0020] If it is the semiconductor device of this invention, since the inside of the notching section 21 is 
covered with electric conduction patterns, such as a gold plate layer, the solder fillet 3 1 can be heaped 
up greatly. Since these gold plate layers are not exposed to the boundary of the resin layer 24 and 1st 
insulating-substrate 1 la by having retreated the island section 13 and the lead section 14 at this time, the 
solder of the solder fillet 31 is not absorbed. Therefore, the accident on which the resin layer 24 
exfoliates is avoidable. Moreover, since the faying surface product of 1st insulating-substrate 1 la and 
the resin layer 24 increases by having formed the slot 28, both bond strength can be increased. 
[0021] The semiconductor device explained above can be obtained by the following approaches. 
[0022] 1st process: - drawing 3 (A) ~ the large-sized substrate 32 which is equivalent to a part for 
equipment plurality first of all 3 ** is prepared. This substrate 32 sticks the 1st and the 2nd insulating 
substrate 1 la and 1 lb. The pattern corresponding to an island 13 and the lead section 14 is drawn by the 
front face of 1st insulating-substrate 1 la by the ctenidium-like continuation pattern by the gold plate 
layer. The gold plate layer corresponding to the external electrodes 19 and 20 is formed by the same 
continuation pattern also as the rear face of 2nd insulating-substrate lib. The through holes 17 and 18 
for taking the external electrodes 19 and 20 and electrical installation are established in the 1st 
insulating-substrate 1 la of an island 13 and the lead section 14. In this phase, the island section 13 and 
the lead section 14 are continuous patterns which have not been separated. 
[0023] In this drawing, the field surrounded with the dicing line 33 will be behind started as one 
semiconductor device. And the through hole 34 equivalent to notching 21 is established in the 2nd 
insulating-substrate 1 lb of the part where the dicing line 33 crosses. 

[0024] it is alike, the substrate 32 of this condition is received, die bond of many semiconductor chips 
12 is carried out, and the bonding pad and the lead section 14 which were formed on the chip are 
connected by the bonding wire 23. 
[0025] The 2nd process: Drawing 3 (B) 

By using the dicing line 33 as a center line, width of face 50-80micro and the slot 28 with a depth of 
about lOOmicro are formed so that this may be met. A slot 28 is formed by carrying out the dicing of the 
1st insulating-substrate 1 la front face with a gold plate layer using a dicing blade. Thereby, while 
forming a slot 28, the island section 13 and the lead section 14 can be retreated from the dicing line 33. 
[0026] The 3rd process: Drawing 4 (A) 

The resin layer 24 is formed by technique, such as potting, on 1st insulating-substrate 11a. The resin 
layer 24 does not cover a semiconductor chip 12 according to an individual, and covers two or more 
semiconductor chips 12 with continuous resin collectively. For example, when 50 semiconductor chips 
12 are carried in one substrate 32, all 50 chips are covered collectively. 
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[0027] The 4th process: Drawing 4 (B) 

With the dicing blade 35, the resin layer 24, the 1st, and the 2nd insulating substrate 1 la and 1 lb are cut 
to coincidence along the dicing line 33, and it separates into each semiconductor device. At this process, 
the dicing blade with board thickness narrower than the width of face of a slot 28 is used, it left ihe slot 
28 to the periphery end face 26 of 1st insulating-substrate 1 la by this, and the structure which the gold 
plate layer of the island section 13 and the lead section 14 does not expose to the periphery end face 25 
of the resin layer 24 has been acquired. Moreover, the through hole 34 established in a part for the 
intersection of the dicing line 33 is quadrisected by dicing, and forms the notching section 21. 
Furthermore, those cutting planes (periphery end faces 25, 26, and 27) consist of same flat surfaces by 
constituting four side faces of a package by dicing. 

[0028] The semiconductor device manufactured by the above approach has the following merits. 
[0029] The resin ingredient made useless compared with the case where packaging is carried out 
separately since packaging of many components is collectively carried out by resin can be lessened, and 
it is **. It leads to reduction of the cost of materials. 

[0030] The alignment accuracy of dicing equipment has about plus minus lOmicro and a high precision 
to the alignment precision of mold metal mold and a leadframe being about plus minus 50micro. 
Therefore, if a resin appearance is formed by dicing, thickness from the island section 13 to the cutting 
plane of resin 21 can be made thin, the small package of a dimension can be obtained more, and also if it 
compares with the same dimension, the area of the island section 13 is increased and the semiconductor 
chip 12 which can be carried can be enlarged. 

[003 1] In addition, in case it replaces with a means to form a slot 28 by dicing and the pattern of the 
island section 13 and the lead section 14 is formed, structure with the same said of forming by the 
pattern beforehand retreated from the dicing line 26 can be acquired. 

[0032] Furthermore, as shown in drawing 5 , it is also possible by forming slot 28a in formation and the 
coincidence target of a slot 28 also at the null part between the island section 13 and the lead section 14 
to improve adhesion reinforcement with resin further. 

[0033] With this operation gestalt, although the transistor was formed in the semiconductor chip 12, if it 
is the device of a vertical mold or a horizontal type with comparatively little calorific value, even if it is 
the semiconductor chip in which devices, such as not only this but power metal-oxide semiconductor 
field effect transistor, IGBT, HBT, etc., were formed, it is not necessary to explain that application is 
possible for this invention. 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the (A) top view and the (B) sectional view showing the semiconductor device of this 

invention. 

[Drawing 2] It is the (A) perspective view and the (B) sectional view showing the semiconductor device 
of this invention. 

[Drawing 3] It is drawing explaining the manufacture approach of the semiconductor device of this 

invention. 

[Drawing 4] It is drawing explaining the manufacture approach of the semiconductor device of this 
invention. 

[Drawing 5] It is the (A) top view and the (B) sectional view explaining the gestalt of other operations. 
[Drawing 6] It is a sectional view explaining the conventional semiconductor device. 
[Drawing 7] It is the (A) top view and the (B) sectional view showing a semiconductor device. 
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DRAWINGS 




[Drawing 2] 
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CLAIMS 



[Claim(s)] 

[Claim 1] The 1st and the 2nd insulating substrate which stick and form a support substrate, and the 
island section formed in the front face of said 1st insulating substrate with the conductor pattern and the 
lead section, A means to connect electrically the semiconductor chip carried in said island section, and 
the electrode and said lead section of said semiconductor chip, The resin layer which is prepared on said 
1st insulating substrate and covers said semiconductor chip and said island section, and said lead 
section. The bipolar electrode prepared between said 1st insulating substrate and 2nd insulating 
substrate, and tiie external electrode which was formed in the rear-face side of said 2nd insulating 
substrate, and was electrically connected with said island section or the lead section through said bipolar 
electrode, The notching section by which it was prepared in the comer of said 2nd insulating substrate, 
and the electric conduction pattern which follows said external electrode was prepared in the front face, 
Said the 1st and periphery end face of the 2nd insulating substrate, and the periphery end face of said 
resin layer are provided. Said the 1st, periphery end face of the 2nd insulating substrate, and periphery 
end face of said resin layer are mostly in agreement. The semiconductor device characterized by having 
located the conductor pattern of said island section and said lead section inside said periphery end face, 
and said the 1st material and said resin layer of an insulating substrate having stuck near [ said ] a 
periphely end face. 

[Claim 2] The semiconductor device according to claim 1 characterized by consisting of cutting planes 
from which said periphery end face cut said resin layer, said 1st [ the ], and 2nd insulating substrate to 
coincidence. 

[Claim 3] The semiconductor device according to claim 1 characterized by preparing a slot near the 
periphery end face of said 1st insulating substrate. 

[Claim 4] The 1st insulating substrate in which the conductor pattern for forming two or more 
semiconductor devices in the front face was formed. The process which sticks so that the 2nd insulating 
substrate in which the external electrode for external connection was formed may be electrically 
connected in said conductor pattern and said external electrode, and constitutes a large-sized substrate, 
The process which retreats said conductor pattern from the edge of said 1st insulating substrate, The 
process which covers the upper part of said 1st insulating substrate with a resin layer, and around said 
semiconductor chip so that the process which fixes a semiconductor chip to said conductor pattern, and 
said semiconductor chip may be covered The manufacture approach of the semiconductor device 
characterized by providing the process which cuts said resin layer, said 1st [ the ], and 2nd insulating 
substrate, and separates said semiconductor device separately. 

[Claim 5] The manufacture approach of the semiconductor device according to claim 4 characterized by 
retreating said conductor pattern from the package periphery presumptive region by carrying out the 
dicing of the front face of said 1st insulating substrate with said conductor pattern. 



[Translation done.] 



http://www4.ipdl jpo.go.jp/cgi-bin/tran_web_cgi_ejje?u=http%3A%2F%2Fwww4.ipd 8/24/04 



